Stimulative effect of somatostatin on cell proliferation in cultured chondrocytes.
We have earlier demonstrated that human growth hormone stimulates DNA synthesis and proteoglycan production in cultured chondrocytes. The present study is concerned with the effects of somatostatin and other neuropeptides on cell proliferation by cultured rat rib growth plate chondrocytes. Chondrocytes were isolated from the growth plates by collagenase digestion and cultured as monolayers in multiwell plates. The cells were allowed to attach overnight and subsequently incubated for 24 h under serum-free conditions to establish growth arrest. Somatostatin and other peptides were then added and the cultures were incubated for 18 h. Finally, the cultures were labelled for 6 h with tritiated thymidine in the presence of peptide. For screening purposes, the effect on DNA-synthesis was assayed as incorporation of [3H]-thymidine into acid-insoluble material. For a more exact estimate, parallel cultures were prepared for autoradiography and the fraction of labelled nuclei was determined by counting. Among the peptides we tested (somatostatin, GRF, TRH, SP, mENK, PHI, VIP, hCT) only somatostatin had any discernible effect on DNA synthesis, with an apparently optimal effect at 10 fM. This concentration is well within the range found in various tissues in vivo and suggests a physiological role for somatostatin in chondrocyte growth regulation. Further experiments are required, however, to clarify by which mechanism somatostatin influences the cells and whether the peptide interacts with other growth factors such as the IGFs.